Intracellular transit of a yeast protease is rescued by trans-complementation with its prodomain.
The alkaline extracellular protease (AEP) of the yeast Yarrowia lipolytica is synthesized as a preproprotein. The precursor undergoes a complex maturation during its intracellular transit, successively involving signal peptide cleavage, dipeptidyl aminopeptidase processing, and cleavage at a dibasic site which results in the extracellular release of the active enzyme. It was previously shown that various deletions within the proregion affect the intracellular transit of the protease. Prodeleted precursors are translocated and have their signal sequences removed, but they accumulate in the secretion apparatus. We show here that the secretion of partially active proteins is restored when the prodomain is supplied in trans as an independent peptide. The secretion rescue and maturation processing that are reconstituted by the free propeptide do not reach wild type efficiency. The results of pulse-chase experiments indicate that a rate-limiting step occurs during the intracellular transit of the rescued precursors, before Kex2p proteolytic cleavage. This delayed maturation seems to be responsible for an overall slower release of the rescued polypeptides. Propeptide and AEP were secreted in equimolar amounts by both wild type and trans-complemented strains, but none could be detected in the supernatant when expressed alone. These experiments suggest that the prodomain of AEP initially acts as a crucial folding aid for the early secretory transit of the translocated precursor. They further suggest that the prodomain is also required for a second structural change of the AEP precursor during its activation.